This study investigates how the sociometric popularity of schoolchildren is related to individual academic achievements in a context of different levels of academic culture and educational aspirations in the classroom. The sample includes 5058 students in 270 classes from 98 schools in St. Petersburg. To examine class-level effects, we employ multi-level hierarchical models using HLM 7 software. Different effects for boys and girls were found, indicating that the relationship between academic performance and popularity is gender-specific. The results demonstrate that in classes with a low learning motivation individual academic achievements of boys are negatively related to their popularity, while in classes with a high academic culture the relationship is positive.
Introduction
Each day students spend many hours on building relationships with their classmates. A student's popularity among peers is considered to be one of the indicators of their successful integration into school life. As a rule, unpopular students, who are not connected with the peer network, often demonstrate anti-social behavior, poor mental well-being, and have higher risk of A student's level of involvement in a peer network can be assessed by two methods designed to evaluate two different popularity types: perceived and sociometric. The perceived popularity index is derived from peer surveys directly asking about the popularity of their peers (for example, "Who in your grade are most popular?"). A student's sociometric status is estimated from the names of their peer friends or students they like. It has been shown that these two popularity indices do not necessarily correlate with each other: Students with high levels of perceived popularity do not always have high levels of involvement in a peer network, and vice versa (Cillessen and Mayeux 2004; Parkhurst and Hopmeyer, 1998 ).
The first approach -evaluating perceived popularity -is mainly used in social psychology studies dealing with the psychological profiles and behavior patterns of popular and unpopular teenagers. The second approach evaluates popularity levels via a student's involvement in a peer network, and has been widely used lately due to the development of social network analysis (Lubbers 2003; Baerveldt etal. 2004; Lubbers, Snijders 2007) . This approach emphasizes the structures of ties between persons, rather than characteristics of the persons themselves.
In this paper, we examine the connection between the sociometric popularity and academic achievements of students in schools and classrooms with different academic cultures.
In order to place our study in the context of earlier studies in this area, we shall briefly review the parameters affecting a student's popularity among peers.
Factors and conditions affecting popularity: previous research
The perceived level of popularity is based on the student notion of "cool": teenagers with a high level of perceived popularity are socially highly visible and are often perceived by their peers as a model for imitation ; Lease et al. 2002) . At the same time, students perceived as popular sometimes demonstrate traits of dominance and aggression and may experience problems with learning (Salmivalli et al 2000; LaFontana, Cillessen, 2002; Moody J., 2011) .
Sociometric popularity indicates a student's place in the structure of a friendship network and reflects the likes and dislikes of their classmates. Children with a high level of sociometric popularity (in other words, those who are highly connected in peer networks) demonstrate a good command of social skills: sociability and desire to help, a low level of aggression, and fewer problems with behavior and social withdrawal. Many of them demonstrate leadership skills, although they do not impose their objectives on others, are open to compromise, and their actions are aimed at maintaining group activity (Wentzel 2004 ; Lease & Kennedy, 2002; Rubin 1998 .
Regardless of the method used for evaluating the level of popularity, researchers have identified two sets of parameters connected with a student's popularity: ascribed characteristics (gender, race and ethnicity, looks, sports, and physical abilities), and social behaviors (varying manifestations of aggression, the ability to interact in a group, sociability, friendliness, etc.) (Parkhurst & Hopmeyer, 1998; Lease et al., 2002; Rodkin et al, 2006) . We summarize main findings below, always indicating the type of popularity (perceived or sociometric), since the effects of each of these are often different.
Gender differences
Many researchers have noted that popularity factors are gender-specific. Boys and girls construct different perfect models for their behavior. The popular boys should demonstrate athletic abilities, coolness, success with the opposite sex, and social skills; while the popular girls may demonstrate the financial status of their parents, personal attractiveness, social skills, and academic success (Adler et al 1992; Lease et al 2002) . Prosocial behavior is more important for girls than for boys, and, in the process of choosing a friend, girls significantly more often take this into account than do boys (LaFontana & Cillessen, 2002) .
Aggressive boys with marked violent behavior towards the group are recognized as antisocial by their peers and teachers, but still get nominated as popular. Their peers describe their behavior as disruptive and as causing trouble, yet at the same time they perceive them as cool, and athletically talented (Rodkin et al., , 2006 . Simultaneously, these boys are highly connected to similar aggressive teenagers, which connection also increases their degree of aggression. Barbara Read also lists additional factors affecting the popularity of boys: interpersonal skills, wit, a sense of humour, smart and getting good grades without much effort, and excessive studying (Read et al, 2011) . A popular girl should have good social skills, good academic grades without visible efforts, and she should be physically attractive and fashionable ).
An overwhelming majority of studies on the effect of gender on popularity has used an ethnographic or qualitative approach. We claim that quantitative studies should not overlook gender differences in popularity in order to not undervalue important differences between groups.
Race and Ethnicity
Factors affecting popularity may differ for various race and ethnic groups. For example, Rodkin et al have described a difference in the behavior of popular boys of different races in elementary school. Among black popular boys, the share of boys popular due to their toughness was higher than among white boys . Same-race popularity in school is higher for Blacks and Hispanics as compared to Whites, which can be explained by a high degree of ethnicity-based gang solidarity, especially for boys (Cillessen & Borch, 2006) .
A study by Dutch researchers on inter-ethnic relationships in multi-ethnic schools has shown that, during the process of forming emotional support for ethnic minorities, same-ethnic relationships play a more important role than majority support (Baerveldt et al 2004) .
Researchers connect the discovered differences between various ethnic statuses with cultural differences, specifically with the fact that children from different ethnic groups have a different notion of correct behavior, which, in turn, causes them to evaluate the behavior of other people in a different way (LaFontana et al, 2002; .
In studies on peer status in multi-ethnic settings, the race/ethnic composition of a school plays a very important role, since the school creates the pre-conditions for interactions and offers an opportunity for structure. Hence, ethnic composition has to be controlled properly in order to correctly interpret the findings (Bellmore et al, 2011) .
Athletic abilities, physical attractiveness and social skills
Athletic abilities are more closely connected to perceived popularity rather than to sociometric popularity. This factor is very important for boys, but makes almost no difference for girls. In addition, boys tend to discriminate each other on their athletic abilities to a much larger extent than girls do -athletic abilities tend to increase same-gender popularity in a more noticeable way (LaFontana, Cillessen 2002) . Athletic popularity quite often comes along with leadership skills (Parkhurst, Hopmeyer, 1998; Meisinger et al., 2007) . Physical attractiveness tends to increase both sociometric and perceived popularity. With other things being equal, attractive girls have a greater perceived popularity than attractive boys (Borch et al 2011) . Since such parameters as athletic skills and physical attractiveness are difficult to quantify, they cannot be used as variables in quantitative studies.
Social skills (the ability to understand the goals, needs, and intentions of other people) have been found to be important for maintaining both perceived and sociometric popularity (LaFontana, Cillessen 2002; Meijs, 2008 ). Students with a high level of sociometric popularity demonstrate prosocial behavior and are aware of ways to remain friendly with their peers. On the other hand, those who have a high perceived-popularity may not necessarily adhere to prosocial behavior and can display aggressive behavior, but at the same time they know how to interact with people in order to achieve their goals.
Academic performance
Some researchers have noted that good academic performance has a negative correlation with perceived popularity, but that it significantly increases sociometric popularity (LaFontana, Academic performance is more important for the perceived popularity of girls than it is for boys (Adler 1992) . For boys, good academic performance may negatively affect their perceived popularity: In his study of children in their early teens, Adler noted that boys often have to hide their interest in good grades (Adler 1998) . In a study based on live observations in classrooms and in interviews, it was shown that a high-achieving student has to employ special tactics to balance their popularity and achievement .
While studying the phenomenon of "acting White", Fryer and Torelli demonstrate that higher academic achievements of Black and Hispanic students in urban American schools lead to diminished popularity among co-ethnic peers (Fryer & Torelli 2010) . In continuation of this study, Flashman examined the observable phenomenon of choosing low achieving same-race friends by Black and Latino students and demonstrated that this is partly explained by opportunity structure (Flashman, 2012) . Therefore, the data on connection between academic performance and popularity are ambiguous. However, there are still very few studies on the connection between popularity and academic performance in schools, in contrast to the amount of studies that connect popularity to various aspects of behavior.
Role of context
In popularity studies, context is mainly regarded as the gender or race/ethnic composition of a school or a classroom. The main effect of gender composition on sociometric popularity is the fact that boys usually get fewer nominations in classes mainly composed of girls than in classes with a more balanced gender composition; the reason is significant gender homophily (Lubbers 2003; Lubbers & Snijders 2007) . Race/ethnic homophily has similar effects.
The effect of unbalanced gender or race/ethnic composition on perceived popularity is strongly noticeable in an environment with different norms of behavior for different groups of teenagers; under such conditions, the minority group has to either adopt the norms of the majority, or create its own, relatively isolated "sub-culture" (Meisinger et al 2007) .
We are aware of just one study of popularity in different educational contexts, in which the authors were comparing college preparatory classrooms and vocational track classrooms. It has been shown that the relationship of academic achievement (measured by GPA) to sociometric popularity is different in contrasting educational contexts (Meijs et al, 2010) .
Research Goal and Hypotheses
The goal of this study is to investigate the relationship between student academic achievement and sociometric popularity among peers in different contexts. Based on theoretical assumptions, we formulate the following hypotheses.
Hypothesis 1a. In groups with a high academic motivation, individual academic success is positively related to popularity among peers.
Hypothesis 1b. In groups with a low academic motivation, academic success is negatively related to popularity among peers.
Hypothesis 2. The relationship between individual academic achievement and popularity is gender-specific, being stronger for girls and weaker for boys.
Analytical approach
In order to investigate the relationship between popularity and academic achievement in different academic contexts, we need to define what a different context is. We define context as class-level or school-level characteristics of academic culture.
We use two approaches to measure the level of academic culture, both of which are frequently used in educational research. The first approach uses such characteristics of school/class as the percentage of students planning to get a higher education (Meijs et al, 2010) .
The second approach employs special pschychometric scales for evaluating the "study culture" on an individual level and then aggregates student characteristics on a group level (Van Houtte,
2006).
For data analysis, we used multilevel regression because our data have a hierarchical 
Data and Methods
This study is based on empirical data of a survey that was conducted in St. Petersburg schools in 2010. The general population was composed of state high schools, which numbered 598 at the time of the survey. This population does not include other types of schools, such as private, correctional, primary, or boarding schools. Based on information of the Committee of Public Education of St. Petersburg, schools were divided into two categories. The first category is ordinary high schools with a standard curriculum. The second category is schools with an enhanced curriculum, such as gymnasiums, lyceums, and specialized schools with an in-depth study of specific subjects. Schools were selected randomly as a stratified sample from the general sample.
The survey sample consisted of 104 schools (419 classes) with 7300 interviewed students from the 8 th , 9 th , and 10 th grades; the age of students ranged from 14 to 16 years. For the purpose of our study, we selected only the classes with no fewer than 75% students present at the time of the survey. Therefore, the total data included 5058 students from 99 schools, 270 classes.
Questionnaire & Variables
Each student present in the class at the time of survey had to fill in a questionnaire. The questionnaire consisted of several question blocks aimed at the socio-demographic characteristics of students, the socio-economic status of their families, their migration background, academic performance, education plans, and expected future occupation. The questionnaire also included blocks of questions for evaluating socio-psychological characteristics of students: their attitude towards their school, motivation to study, and involvement in school life.
For the collection of network data, the students were asked to nominate their friends in the classroom; they could name up to 10 friends. The classroom was chosen as the network boundary, because in the Russian school system students from different classrooms do not mix for lessons, and a great majority of students remain in the same class with the same classmates all the way from 1 st grade until graduation. This makes the class a "natural" network boundary.
First-level variables
Sociometric popularity (the dependent variable) was calculated for each student as a normalized indegree. That is, the number of nominations of a given student by his or her classmates has been normalized according to the number of all possible nominations (N class -1).
Normalization is necessary for comparison between classes because class size varies considerably among different classes.
School performance has been measured as GPA, which is the mean of term grades for five subjects: Russian language, algebra, a foreign language, biology, and physics). For the purposes of our analysis, this variable was class-centered.
Academic attitudes. For evaluating learning motivation at an individual level, we used the study involvement scale, which consists of 9 items (from van Houtte, 2006, translated into Russian and adapted by SESL HSE-SPb). Agreement to each item has been measured on a 4-point Likert scale. In the questionnaire, items were formulated in both directions (for example, "School is just a waste of time" and "Only with a good education can one get a good job"). In the database all items were recoded such that a higher score reflects a more positive attitude towards school and learning.
Factor analysis reveals that the learning motivation scale consists of three separate We also constructed an Academic attitudes index using a principal component analysis (PCA) procedure. The index is first-factor loading of PCA of motivation scale (eigenvalue = 2,2)
The socio-professional status of the student's family was estimated using the ISEI scale developed by Ganzeboom and Treiman (1996) . The ISEI index represents a combination of professional income and education. The data were collected using a series of open-ended questions. Students were asked to give the professions of both parents ("What is their occupation?") and describe their professional activity ("What do they do at work?") After that, the answers were coded manually in accordance with ISCO-08. In most cases the information on parent's profession was sufficient for coding, but in some cases it was necessary to turn to more detailed descriptions of a parent's activity at their work place. Four-digit codes were assigned when possible, but in some cases where information was insufficient we used two-or three-digit codes. At the next stage we converted the ISCO-08 codes to ISEI-08 scale using special scripts developed by Ganzeboom.
Second-level variables
We used two different approaches to compare classes according to level of academic motivation.
First, indices for measuring academic attitudes, constructed from the study-involvement scale, were aggregated at the class level. We obtained several aggregated indices characterizing different dimensions of learning motivation (engagement, normativity, pro-school/anti-school attitudes), or characterizing all three dimensions altogether (Motivation index and Academic attitudes index). All of these indices were tested separately in multi-level models.
Second approach was calculating Educational aspirations index, construed as a percentage of students aspiring to receive a higher education. This parameter also shows the level of academical culture in the class, although estimation is achieved not through the attitude questions, but through the behavioral paramteres (in this case, future plans regarding higher education).
RESULTS

Descriptive analysis
First-level variables Table 1 shows popularity indices for boys and girls. Boys generally have a higher level of popularity, and this difference is statistically significant.
Comparing the values of same-sex and cross-sex popularity, meaning the nominations received from one's own or from the opposite gender, one can see that same-sex popularity is slightly higher for girls, but cross-sex popularity for girls is considerably lower (t = 7,38). In other words, girls tend to nominate boys as their friends more often than vice versa. As a result, the popularity of boys is generally higher.
Another difference we can see is in the number of reciprocated nominations. For girls, about 70% of nominations are mutual, while for the boys only 60% are such. 
Figure 1 GPA distribution for girls and boys (GPA is class-centered)
The distribution of the motivation index is symmetric for the boys, while for the girls it is positively skewed (Fig.2) . This means that girls have a slightly higher motivation than the class average. Since we surveyed students from the 8 th , 9 th , and 10 th grades, we have in our database information for several classes per school. Thus, we could compare classes from one school on their level of academic attitudes. Figure 3 illustrates the result of such a comparison. The classes are markedly different on their level of academic culture, and this difference is statistically significant.
Figure 2 Distribution of Motivation index for girls and boys (index is class-centered)
Second-level variables
Figure 3 Differences in Academic attitudes between five classes from one school Preliminary analysis
In order to evaluate the explanatory power of each variable, we constructed several simple models before constructing the final multi-level model.
We have analyzed the relationship between individual grades and class academic motivation for boys and girls separately. This relationship is linear and positive for girls. For boys, the relationship is not linear and can most closely be approximated using a polynomial function.
Figure 4 Relation between individual GPA and class Academic attitudes index (girls)
Figure 5 Relation between individual GPA and class Academic attitudes index (boys)
We then built several ordinary least square (OLS) models in order to test the relationship between the dependent variable (popularity) and potentially important independent variables.
The results are presented in Table 4 . Both GPA and aspirations towards higher education are positively related to popularity; the effect of GPA is stronger (for GPA, t = 10.6; for highereducation aspirations, t = 4.3). The socio-economic status of a student's family does not have effect on popularity, according to our data. The relationship between class GPA and class motivation is non-linear: there is almost no relationship up to a certain point, and then it becomes positive. The line of best fit is a quadratic function (R 2 =0.143).
Figure 6 Relation between class motivation and class GPA
In order to identify classes with contrasting values of academic motivation, we divided classes by deciles based on this parameter. At the lowest decile, the academic attitudes index was equal to -0.75 on average, while at the highest decile it was equal to 0.81. For each of these three groups of classes, we constructed the same model.
In all three groups of classes, we observed a positive relation between popularity and academic performance. The effect was stronger for classes with a high motivation (B=0.21***), somewhat weaker for classes with average motivation (B=0.16***), and the weakest for classes with a low motivation (B=0.11*).
Boys are more popular than girls in all three groups of classes, as shows positive sign of gender coefficient. However, the gender effect is stronger in classes with low academic motivation. In all groups, boys were more popular than girls, and GPA was positively correlated with popularity. At the same time, the regression coefficient GPA was increasing from classes with low motivation to classes with high motivation. None of the groups showed any correlation between ISEI and popularity.
Multi-level analysis
At the next level, we constructed an empty 3-tier model (not shown). This was done in order to calculate the intra-class correlation coefficient (ICC), and to evaluate the necessity of taking into account variations of this variable at all three levels: individual, class, and school characteristics.
The empty model has shown that 76% of a student's popularity can be attributed to the first level (individual), 22% can be attributed to the second level (class, p-value<0.001), and only 2% of the dispersion can be attributed to the third level (school, p-value=0.02).
Taking into account both this fact and the high degree of collinearity between the index of academic motivation at the class and school levels, we concluded that a three-tier analysis is not practical. Therefore, we chose to examine two-tier models: individual vs. class, and individual vs. school.
The main purpose of our study was to identify the context effect. Therefore in multi-level model we are interested in finding cross-level interaction effects, since the existence of such effects proves the influence of the context. The context effect can be verified when controlled by individual characteristics .
In order to identify classes and schools with contrasting contexts, we used the aggregated index of academic attitudes 5 . We assumed that the class (or school) had a low degree of academic attitudes if the index value was 1.5 standard deviations below the mean. If the index value was 1.5 standard deviations above the mean, then we assumed that the class (or school)
had a high degree of academic motivation.
Popularity and Class Context
The effects of a class' academic motivation on popularity are shown in Figure 7 and Table 6 . Interpretation of the coefficients in Model 1 shows that boys were more popular than girls, and GPA was positively correlated with popularity. However, there is a significant interaction effect between gender and GPA. The negative value of the first-level interation effect
shows that the relation between popularity and GPA is weaker for boys than for girls. In other words, good marks are more likely to increase the popularity of a girl rather than that of a boy. 5 We also examined a number of other indices in our preliminary models: motivation index based on the complete scale of study involvement, and indices of engagement and pro-school/anti-school based on sub-scales. However, these preliminary models did not provide a satisfactory fit, and there for the final model we selected the index of academic attitudes obtained by means of PCA. The academic context of a class also has an effect. Even though the main effects (intercept) are not statistically significant, cross-level interaction effects are highly significant.
For easier interpretation, the relationship between the variables of the first and second levels is presented on a graph (Fig.7) .
For girls, the correlation between popularity and GPA is positive, and it does not depend on the context, i.e. it shows the same pattern both in low-motivation classes and in highmotivation classes.
For boys from highly motivated classes, the relation between popularity and GPA is very close to that for girls. However, in the classes with a low academic culture, we find the opposite picture: the correlation of a boy's popularity with his academic performance is negative.
Figure 7 Boys and girls popularity in classes with high and low academic motivation
In Model 3 variable for socio-economic status is added (ISEI family). It decreases the significance of the cross-level interaction effect for highly motivated, but for low motivated classes the effect remains the same.
Popularity and School Context
At the next step, we model popularity by taking into account a school's type and its academic culture. The main effect of a school's type is negative, meaning that in gymnasiums and lyceums sociometric popularity is lower (net of individual characteristics). In ordinary schools children tend to nominate more peers as their friends.
Basically, the coefficients are the same as for class models, except that there is no crosslevel interaction effect. A graphic representation of first-level interaction is presented on Fig. 9 .
One can see that the slope for the girls is steeper. In other words, a gain in GPA adds more to a girl's popularity that to a boy's popularity. Our results show that sociometric popularity among peers is related to school performance and to the gender of the student, and is mediated by the academic context. We have found that academic performance has a different effect on the popularity of boys and girls. We have also found a statistically significant difference in the effect of academic performance in different academic contexts. The context of the class has a greater effect that the context of the school, and this affects boys and girls in a different way. Our research hypotheses were confirmed, but not completely: we found effect of context only for boys but not for girls.
DISCUSSION
This study contributes to the literature on popularity of schoolchildren via a systematic analysis on the influence of the context characteristics in question. We demonstrate the role of contextual factors -especially academic culture -on relations between individual academic achievement and popularity. Unlike previous research in this field, where academic culture was not measured, but rather was assumed based on school type (Meijs et al, 2010) , in our study academic culture had been measured via a battery of items.
The methodological approach employed in this study -multi-level analysis -allows for the investigation of contextual effects of higher-level characteristics on individual variables.
Though widely used in educational research, this method has not been intensively employed in popularity studies. Part of the reason can be that not so many studies in this area have been done on large multi-level samples. Our empirical data, consisting of 5058 students from 270 classes of 97 schools, is a unique dataset perfectly suited for such type of analysis.
Our goal was to evaluate how the educational context, namely the academic culture of a school and class, is relevant to the popularity of students with different academic standings. It was hypothesized that a student's academic success will contribute to her or his popularity in highly academic classes, where most students share positive attitudes to learning, while in lowacademic classes there will be no positive association between good grades and popularity.
Educational context can be understood on different levels. Most broad is the country or society level, on which norms towards education are set. Presumably all students in one country share these norms to a certain extent. Local context is more important, since schools -and classes inside schools -differ considerably on their level of academic culture. In Russian schools students attend the same class of 20-25 pupils, with the same classmates, for many years in a row, often from 1 st to 11 th grade. This is markedly different from the American system, where classes are based on subjects, so students are constantly mixing with different peers. The stability of Russian school classes contributes to the emergence of local academic culture on the class level.
We assumed that school characteristics, such as the school type, academic culture, and the percentage of students who plan to continue their education, are less influential than class characteristics of academic culture, because even within one school, regardless of its curriculum, one can find classes with contrasting levels of academic culture. As a result, indices aggregated on the basis of the academic culture of the school will not reflect the actual situation in an adequate way.
In order to test this hypothesis, we have built linear hierarchical two-level models: student vs school. The school type taken as a main factor plays an important role in a student's popularity: in standard schools, students tend to nominate more schoolmates, which increases the popularity level of each of them. On the other hand, the school type and the academic profile of the school do not affect the connection between the personal academic achievements of a student and that student's popularity. Therefore, this confirms our hypothesis that the class context has a greater effect than does the school context.
Analyzing the effects of educational context at school and class levels, we have demonstrated that: 1.) The variation of academic culture at the class level is bigger than at the school level; 2.) Schools with an enhanced curriculum do not necessary have a higher level of academic motivation than schools with a standard curriculum; and, 3.) The relationship between academic achievement and popularity are affected by the level of academic motivation at the class level, but not on the school level.
Along the lines with previous research on popularity, we have found several genderspecific effects. We anticipated that gender would have an effect on the relationship between popularity and academic achievement. Indeed, we have demonstrated that good grades are important for a girl's popularity. As for the boys, the link between grades and popularity has been observed in only a specific context: In low-academic classes, good grades actually decreased a student's popularity. Moreover, in highly academic classes, popularity and academic achievement were positively related. Boys with higher-than-average levels of academic performance are more popular among their classmates.
From our analysis of context at the level of class characteristics, we have found that the association between sociometric popularity and academic achievement is not linear, but instead has a complex nature, depending on educational context. From our data, we have found the following: 1.) Academic performance is connected to popularity; 2.) The class context is formed by the academic motivation and education intentions of the students; and, 3.) The relationship between class context and academic performance depends on the gender of the student.
For girls, academic performance has a positive effect, regardless of the class context: for a girl, even in a class with low academic culture, a high level of academic performance will increase her popularity.
The effect of academic performance on a boy's popularity depends on the context. In In contrast to some other researchers (Lease et al 2002; Michell 1997) , in our study we have not found a connection between socio-economic status of a student's family and her/his student's popularity. This may partly be explained by a low range of variation for this parameter within classes in our sample. Another explanation is that SES is more important for perceived popularity and has less effect on sociometric popularity. These assumptions should be tested in further studies on classes composed by students from families with marked differences in their socio-economical status. Studies in such classes may provide a number of interesting observations, while testing the influence of academic achievements on a student's popularity.
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